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(54) Title: REMEDY FOR SLEEP DISTURBANCE 

(54) sgigcDSfr: ms&m&femm 

(57) Abstract: It is found out that a compound serving as an agonist to ORL-1 receptor also serves as a non-photic entrainment 
<S factor and advances the circadian rhythm phase. Thus, it is intended to provide a novel remedy for sleep disturbance such as circa- 
00 dian rhythm sleep disturbance, more specifically, a preventive and/or a remedy for sleep disturbance containing the ORL-1 receptor 

agonist, and a novel compound useful as the preventive and/or the remedy. 

° (57)gift:*#ejjBi*. oRL-is§i*i=»LT^-xhiLr^ffl-r-s.(b^!iaA<i^i^MH : ?-tLTffiaL. na 
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m 

ORL-1 (opioid receptor-like l) (FEBS Lett. 347, 284-288, 

10 1994, FEBS Lett. 341, 33-38, 1994) tt 6 , « , M*»*K»C4»|0* 

^T^*^* bT?fc5tn^yy^^L^V> (FEBS Lett. 341, 33-38, 
1994) £:^5£-r% m<D*K°*4 K^flei: «M b^^^oTV^5„ ORL- 

TV^5 (Eur. J. Pharmacol. 340, 1-15, 1997, Pharmacol. Rev. 53, 381- 
415, 2001) o 

1 9 9 5^:ORL-lg»^t5^Hfty^> Yfryv^^teZV^J 

(nociceptin) (Nature 377, 532-535, 1995) &£Tfi orphanin FQ (Science 
270, 792-794, 1995) *bfc. ;*/t^Bl 7*07 5;i*»6* 

fi^ft^tJ^teoTV^ r. i: $ ftT^S (Br. J. Pharmacol. 129, 

25 1261-1283, 2000) „ 

VNT^S&M^iSfiSftS- t < Eur - J- Neurosci. 9, 194-197, 1997) *5 «t 
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10 



U /^yf^^/ vtTV b^P^flSjEfir^** (wild-type) fcifc^T 

s i , y^rn 

tt***H*» (long terra Potentiation ; LTP) jflSjEtt^ * * fcifc^T /Cit U 
TV>3ri: (Nature 394, 577-581, 1998) #**r 3 *I/T*i J V^-fl"* 

(DfcTfi&fSmmfrbtlZ^ttm&Zftr^Z (Proc. Natl. Acad. Sci. 
USA 94, 14854-14858, 1997) . / %/-*Z.~f s ? m l/<0 J V 9 7 

M^^^Mi-5ii^^^^^^^^ s;:i ^ :&s ^ $tLTV ' 5 (Proc ' Nat1 ' 

Acad. Sci. USA 96, 10444-10449, 1999) „ i"ftfr*>, 

^ M^^lc^bTRlPW^IK^^**^^*^ 0 ^**-^ ORL " 

20 ^stM-b^if^ Na + mm. mmA&m*#* 

(#12000-2 6 4 6 6^ ^1 1-2 2 8 5 7 5^ ^ 10 
-21229 0#, »M 2000-5368 6#, WO 0 0/ 14067, WO 
99/29696, EP 1 1 2 2 2 5 7, »|20 0 1-3 9 9 74f, WOO 
0/0 8 0 1 3, WO 99/36421, EP0997464, WO 03/0 0 
0677, WO 98/54168, WO 00/31061, 2001-58 
991 ^ WO 01/39767, WO 01/39775, WO 02/0852 



25 
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9 1, WO 02/085354, WO 02/085355, WO 0 2/ 0 8 5 3 
6 1, WO 00/27815, WO 00/06545, WO 99/59997, 
WO 99/48492, WO 02/2671 4^<7MM&) . 

Molecular Medicine, Vol. 34(3), pp. 355-365, 1997 i£) „ 

/v?7f tVlilS^ ^yf^^^fe^^^ ORL-l$t#T 
=f^^ b3SS**|Plii«:3i;jB-^*i:^5«l*W:3teV^ ORL-l**#Ort 

^^^©^©ri^raP^fi-**^^**^^* a Neurosci -> 

Vol. 19(6), pp. 2152-2160, 1999) 0 

ofcsW, f OR L - 1 ^I*ttlrtt5i^tl, * 



WO 03/082333 




T/JP03/03925 



fcORL - l***te#LT=f=* b t fCffffltSft^^WWH^^ b 



©^B6*5 <t iittii^tlS fc**, 33 * o R L - 1 ***r =* ~* b 

m*m-rz> mm<£&* s t> © t? *> 5 . 

2 ° o R L - 1 5*#fcT =f = * b ©i&SU:©******-^* U 5 ***** 

h fa 5 isieiM©^^ i t* /sit m^mm* 

IB 1 * fc 2 fcfBtt © ^B&*5 J; I*/ * fc. 

8. ^«lBA**fefcfflv^*tt»l*^r±2^^:|B*©^W»i^/*^tt»**• 



WO 03/082333 ^ ^:T/JP03/03925 



9 ORL-1^7^b^ ORL-l$«^»ttIC M il00 
0-ol/L»TO«Wt**U ^1 00 0-ol/L»TO«^ cAMPi 
oAMPJil|.*BO%»±»«««**^«>*« l ** :, * 2,CB 

1 0 . ( I ) 





(D tK^> 

(2) {StT/V^r/K 
10 (3) GMTfl'lr—fl'* 

(4) -C (O) -{S»T/V^/K 

(5) _ c (o) O-tettT/l'^K 

(6) -c (o) {7^*mnemTA'*A'* /NP ^^ W7/V 

15 (7) igtT^^^-*^*^^^ 

(8) ttr^-c (o) -^-^ (7~^«r*tf*r**/K 

O) jgtr/v^^-c (O) O-iSftT/V^W 
20 (10) »7^^-C (O) O-WT/^^K 

(11) VkWT ;V*cfl'-0-fc®.'7 A^/K 

(12) fiSRTA"ap-/^-C (O) NR 3 R\ 

(13) -S (O) a -4£*T**/K 

(14) -S (O) 2 -7^^/v (7x^;Hft^T/^;K ^ p ^> 
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(15) iS^T/W^/W- S -ffi»7Vl"*7K 

(16) tlT^^^-S (O) -iI7/^/K 

(17) &mr a-*a—s (o) a -ffi*7vi"*/K 

(18) ii|7/^-S (O) 2 NR 3 R\ 

(19) (7*^»H:«»ir/u^ «*T*=**s<\ 

(20) ^i^V (7x=;Hl«7;v^/K fi*T^=*^ 7* 
y ^^^ fc ^vv?7^^-^v'^em$^v^-C 1 ^>J:v^) Sr*i% 

Xf±0£fcr±S&7jM~. ) 
^— ^tt^ftb^ai^ttteffFSLS Sift. 

12. R^S-C (O) -«IT^, «*T/^^-C (O) N R 3 R 4 (R 
"*fc»R* *fcr±«*T^^-C (O) N R 3 R 4 ( R 3 t R 4 

v^t^<tvN) T?«>««rsai o^e«o^»- 

1 3. 

(RS) _i-[i- (TWry-i-^/v) t ^y^v-4-^/H-i, 
3 - i?t KP- 2 H-^^ 5 2 - 

6 



WO 03/082333 ^ ^:T/JP03/03925 



(r) (T-te-r^T^- 1 -Jfl') ^!)^y-4-^;W]-l, 
3-i?tKo-2H ^^5^-^-2-^ 

(S ) _i-[i- (r-fe^^^^-i — f/^) tr^y ^^-4--f /w]- i, 
KP-2H — *^yv 5:^^-/^-2-^-^, 

(r) - 3 -T-fe^vi— 1 -[ 1 - (Tirt7ry- 1 — 

Kn- 2H — Oy-i >V- 
(R) - 2-{3 -[1 - (Tt^ry-l-'f^) t°-<yv ? ^-4 — f/V]~ 
2> 3 -v?t Kn-2 -t^y-^y^^f ^ tf-S—JV- 1 --f/W-N-^^/i^ 

(2-^-^y- 2- t°-<^ v 5 ^- 1 -^)V^)V) -1, KD-2H- 

^^y-f ^ #-j—)v— 2 — ^-^ 

14. ORL-lS^r^b^ (I) 




(I) 



^T'fe^BufB lffc«:2 ^fB«©^B&*5J:D J /'*/tr±f&af*o 

16. ORL-lS3S#r^^b^ ORL-lSffr^t-CICsoflO 
O Onmol/L &T©&fttt*WU ^olOOOuol/LKTOi*^ cAMP 
t^jtJ:5 cAMP±#?r5 0%^_h»Ji-5^#JT-fe5BUlBl 5 fcia^O 
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17. oRL-is^r^f^ 




(I) 



19. ORL-ll^T^b^ ORL- l$3l#t»U I C 50 jit 1 0 
0 Onmol/L j^T©**^*^ U ^100 Onmol/L «T©*«^ c AMP 

20. ORL-lgW^h^ — J&5£ CD 




(I) 
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A&^gritic^i-s orl-i gf^r^^ hmkfc&toT><ofcm*7F-t 

Ltr^^ b^f4£^i-3*fc-a^£V^o 0*b< f±ORL- lSfftl^L 

10 TIC 60 IlOO Onmol/L ETFOSlffifntfc*:^ U 1 0 0 0 nmol/L £*T<£>^ 

7*^ayv (forskolin) ^y^nrVy-zW (isoproterenol) 
feif©c AMP (cyclic adenosine monophosphate) jgl^^Hi: <£ <5 cAMP-h 
#£:5 oro^Mi-S'fb^^^lf bfrtSo *J8WttORL-lS*ft©7A' 

rteJRT^^/W £tt> l--6fll©«*JW- : f : «r^tfE«l*/tr4^tt«lT/^/l' 
-W*.^ ^^/K T^p^K -ry^ntf/K ^^/K >f 

9 
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riitti-»a[*jK^i:i&*uT»j«$*L«tsft^it***«j tit. isb\zm 

J^5£fctt6jUt, ^jitftvy^y, ^o?^ 

^■/t^y ^sajfctf e>*tS. 

r-c (o) -j fi#/i^=^£ 5 <, 
r-s (o) -j t±^/^7-f=^£S:lti*i"So 

r-s (o) 2 -j te*/^-/^^^-^,, 

«Fatft-fc^«ffcb*cra, r^stK*^ ®i7/^/K -c (o) -iir;^ 
/v. iSiRr/i'^-*^*^^ emr^A^-c (o) o-fgir^^t 

fctti£SJ7/^^-C (O) NR 3 R\ -S (O) r MT;^/K'fc!), 
R 2 ^7K^^fcfi^ny>-T'fe V) , 

R 3 i R 4 ^7K^*^fi<£^T^^^T*fc5*^ jjfe V fc£ R 3 k R 4 ^Mbtii 

10 
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[1] (RS) - 1 - [ 1 - (Ttt7fy-l—f^) ^iJi?y-4->f 

/W-i, kp - 2 H-^y^ ^ yy^- 2 - t^ 

[2] (RS) - 1 - [ 1 - (TWfy-lHA') bVyv?y-4-^ 
/i/j- l, KP-5-7;vtn-2H-^yy^f 5:^y— /u- 2-;*-^, 

5 [3] (RS) - 1 -[ 1 - (7tt7T^-l-'f;V) tf-^y 

/U]- 1, 3 -S?fc KP-6-7/Wtn-2H-^^ ^#y— /V- 2-^V, 
[4] (RS) - 2 -{ 3 -[ 1 - (7tt7fy-l-^/^) tT^yi^-4 

2 , 3-v?t kp-2 — ^-^y-^^y-Y 5 py—As— 1 — f /Wit 

10 [5] (RS) - 2 -{ 3 -[ 1 - (7-fet7f^-l-^^) 

->f/w] - 2, 3 Kn- 2 -a-^y -•'<:' yv ^ ^*y— /W- 1 /Wit 
[6] (rs) - i - [ i - (T-fe^y^^- i --f/W t°-<y ^^-4->r 

, W ]_ 3 _ ( 2 —^-dp-y— 2 - t°^<7i>^- 1 — -f iV^f-tV) —1, 
15 P - 2 H-^y/^f ^ 2 - t^ 2 fiit, 

[7] (RS) - 1 -[ 1 - (7tt7fy-i-^/v) ^3i?y-4->f 
, U ] _ 3 _ [ 2 - (4-^f^f'<7^y-l-'f^) - 2 -^-^y^^/1^]- 1 , 
3 Ka-2H-^yy-f ^ /v— 2 2&^& > 

[8] (RS) - 1 - [ 1 - {T±1-7T>- 1 -^/W tT-^y i^-4-^ 

20 /U ] _ 3 - ( 2 - y y - 4 /i^- 2 - y ^) - i , s-^tK 

a - 2 H-^yyV ^ /U— 2 

[9] (RS) - 1 - [ 1 - (7tf7fy-l-f/l') tr^y^v-4-^ 

/W-i, 3-v^t Ko - 2 H-^y y-f 5 yy-^- 2 - f t y> 
[io] (rs) - i - [ i - (7*t77 i y- 1 --Y/W t°^y -y>-- 4 --r 

25 3-i?tKP-3-^f^-2H-^y^^^-2-fty^ 
[11] (R) - 1 - [ 1 - (7tt7fy-l-'f/l') 
/W- 1 , 3 -S?fc KB-2H-^/'f 5 ?°>/—>\'- 

11 
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[12] (s) - i -[ i - (rtt7fy-i-^f^) 

yw] - 1 , 3 — Kp-2 H — O^^t ^ &^/<-jV— 2 — 
[13] (R) -3-T-fe^-l-Cl- (Tir^-^^^- 1 -^/^) tf^ !> 
£?^-4--Oi/|- i, 3-i^t Ko-2H-^y^ 5 2 

5 [14] (r) - i - [ i - (Ttt7ry-i-^^) tf-^P ^-4--f 

7k] _ 3 _ ^ ^ ^/fTjwl— 1, 3-i?tKP-2 H— ^ 
2 

[15] (R) - 2 -{ 3 -[ 1 - (T-fe^^^^-l TA-) tr^U5?^-4 

r ^]_ 2 , 3-v?t Ko- 5 1 ->f /Wfi* 

10 HfejL-fvK 

[16] (R) -2-{3-[l- (T-fe^-^^^-l-^^) fc°-<y^^-4 

2 , 3-^t ^ $?y—jv- 1 --r /Hi 

[17] (R) - i - [ i - (rtt^fy-i-'f/i') 

15 /P ]_ 3 - ( 2 - t^ y - 2 - ^7 v^^- 1 "'f ^ x ^^) - 1 - 3 — v 5 1 K 
n — 2 H— <<Z/*/>( 5: 2 — 2ifeS£&. 

[is] (r) - 2 - { 3 - [i - (rtt7f^-i-^/v) t^U-^^-4 

20 [19] (R) -2-{3-[l- (7tWy-l-f^) 

f/i/]- 2, kp- 2-^-#y-^^y-f ^- 1 — r/W- 

N, N-^W-fe^^K, *3«fctf 
[20] (R) -2-{3-[l- (7tt7fJ/-l->fA') 

2 , 3-v>fc Kn- 2-t^y-^vy^f %#*S— As- 1 ->f /H7 

25 "fe^^Ko 

mz&mteik&mtvxn, R i &*m. -c (o) -<g»r/^^*fer±te 

mTA-*-A--C (O) N R 3 R 4 (R 3 ^fc«R 4 <D-^f±7K*) *fettfl£»T^ 

12 
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(O) N R 3 R 4 (R • i: R 4 tt*^ LtMrt-S**** k i: * fc*** 

5 (RS) - 1 -[ 1 - (TWfy-l-'fA') tf-<y f/H-l, 

(R) (T^^-7T^- 1 -^f^) bT-^JJ ^^-4-^/^3-1, 

3 Kp- 2 H-^^y^T ^ #V*-J\'— 2 -^"^ 

( S ) 1 ~^^) v?^-4-^/H~ 1 , 

10 3-i;tFP-2H- / <^5^/^-2-t^ 

(R) -3-r-fe^/V-l-Cl- (TWry-l-'f^ tf-<yv?^-4 

(R) _2-{3-[l- (7*t7fy-i-^^) tvyi?y-4-f^]- 
2> 3_^t Kn-2-^-^y--<>'^^^^> / -^-l — T/W-N-^^/V 
15 T-fe^ 5 h\ *3«tt5 

(r) - i -[ i - (rtt7fy-i--f^) tr^y$?^-4-^/H-3- 

-Asa; (i) <o^^ra, en^^fefc^wKi-*-***^*. 
20 ^-fei 




(i) 



(in) 

* (II) ©fls-fr**-** (HI) ©fc**lcJ: oaiTBW^T 5 y ft b"C-« 
* (I) oft^*«r#S. * (ID OflS^*S3J:rf-«* (HI) ©fl^*tt4fc 
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fe-(b^*l^4>!Js 5£ (II) (Dit&yafe J. Chera. Soc. , Perkin Trans 1, 1160, 

1973 Kmmztiz>3?mz.£ v )Mm-rz>z.kft-ei*^ cm) ©ft^*** j. 

Med. Chem., 2001, 44, 3378 KlflBttS *b52f*fefc: <fc 9 6 - £ 5» 

— Jtt* (III) OJ:5ftr5^-eoa (ID <£>^ Mb£^<E>:&7u#}T ^ /fbte^ 
5 J. Org. Chem., 55, 2552-54, 1990 fcllE^ £ 5„ ^ S^lxJiS 

tt, fb7t Kd77y (THF) % pC^y-/l^b<tt^^/-/KO±5*» 
ti1ttiL&9}1£7' fra—su b T HF kOtBk&tof"?* Ti (IV) y-^u 

10 +^~2 0itfc5 o 




( I ) 



(1-1) 



R x ^7K*T*fe5-^ ( I - 1 ) <Dik&yn&, T/V^/Wb, T/l^~/Wt^ 

15 7^~/Wb, ^^Mb^fcttT^/Wbb-c— jR^: d) ©fb^4fc«rSMti~3. 
R^Mcarcfcss*; ( i - i) <zMb£«^ mZ-&. a^b^^vK 

^ry/K Jlfl^^/K mb^^/K iftflsr-t^K ^a*tt«^/nfcif 

^7W-/>py>''fb^*fc«T^^-^a<7 :t Wb^^#^T^\ T^^/Hb^ T/i- 
20 tr~Mt, 7i=;Hk, ^^v ? /Wb^/S:«rv'/Hbi-S-^* s -C#S 0 ^©£fS 
tt, TK^b-7-hy »>A©J:5^JR2K*<b4feo#«T^ 7 8 ~ 1 o o°co 

14 
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(VI) 

(5£4i % #ia#ttfriBi:i^ift"e*>s. ) 

^ (IV) (Dit&m*—^ (V) TJ*4il57x=I/y5?7^Tf«fflUt> 

-m=& (vi) c>ffrS4b£ Lfctt, ifbL-CR 1 ^Tkgftrfc 5 (i-D 
* (v) ©7s^v^7 ^ :/-e<z>5£ (iv) <z)>jr b^^^JlTG^r ^ y-fb 

^npcn*^ ^^/-/K S^?vWc-7vHg, £ fc ft: i *b 6> O 

~10 0 o Ct?fc*K R^H*WW:*+^~2 PIWT?fc5. (V) ©7 

s^v^T ^^*3J;^ (iv) <Dtr hik&m-&te%a4k&W?b9> m*.&> 

(V) ©7x^W^7?y» J. Org. Chem. , 2001, 66, 919 *fctt 
Org. Synth., 1943, 501 fc|Btt£*L*2r*fc * * > ^ < 1 V > <^ Mfcl^** 
Bioorganic & Medicinal Chemistry Letters, 1999, 9, 2343 fcfB4fe$ft5# 

^jS-ej^3t$tbS— «^ (VI) ^^>^m (Bioorganic & 

Medicinal Chemistry Letters, 1996, 6, 1641, Chem. Pharm. Bull., 1989, 
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37, 962. Bioorganic & Medicinal Chemistry Letters, 1999, 9, 1537 

:fr*fc4 




(5£>*\ R 11 (ilS^T/^^/^-^^^^v'/^^^b. R 12 r±<£»T^^-C 
(O) NR 3 R 4; lr^-t-o R\ R 4 *3 £U*X {SHulS £ ^it^5o ) 
— (1-2) ^^ttS^^^Rft^Sfett-t^fe^SlSttW***: 

r s^fc&KJS£*"t-Htt5$; (i-3) ©fls£-**r#*. 

7VK WSC • HC 1 (water soluble carbodiimide MM) ^DCC (v ? v / ^ 

t" y v?^, b y ^jvr 5 ^> y y^ tv^^/^r ^ yft ^oWttfeHtS^Jiit 
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i-S. ^*L!ift:|t*PT«fc«9, < *P bttTV>5^T% SHIT? 

y^^m^if^>WtHMM, 

^#; T =f^* b^fCli, O R L - 1 S*#fcT biSH4Sr*i"f-3 IK «5 

10 ft 5 t>OT't> .fcV^tfS, L< tiORL-ltf^l^UT I C 60 «l 0 00 

nmol/L ^TOftfntt&^U *>0 1 0 0 0 nmol/L ^T©«*T?> c AMPif 

ORL-lf«7^ MStt«r*i-Sft:#4lfi: Ltd, #;£L.<teJ:lS 
15 — (I) ©-fb^46»* s #We>ax5as % rofl&fci 1 ^ #HB2 000-26466 
^ H-228575 -5§\ 1 0 - 2 1 2 2 9 Of, #M 2 0 0 0 

-5 3 6 8 6^ WOO 0/1 4 0 6 7, WO 99/29696. EP1122 
2 5 7, WM2 001-39974 -5\ WOO 0/0 8 0 1 3, WO 9 9/36 
421, EP0997464, WO 9 8/5 4 1 6 8, WOO 0/3 10 6 1, 
20 «p0H 2001-58991 WO 01/39767, WO 01/39775, 
WO 02/085291, WO 02/085354, WO 02/085355, 
WOO 2/08536 1, WOO 0/2 7 8 1 5, WOO 0/0 6 5 4 5, WO 
99/59997, WO 9 9/4 8 4 9 2, WOO 2/2 6 7 1 4, WOO 3/ 
0 0 0 6 7 7-^#O^#fc|»^£nTV>;5fc 0 -<y ^yfli^7 5 Kte£-»<0 5 
25 ORL-l^*tb-C7^ h^te&^^f 9Mf fettS. 

Wfc*3»-t5 rORL-l«7^ H Kit, itLb^#JJ:|a«©ORL- 
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(rs) -8- (rwry-i-^f^) - 1 - i , 3, 8 - h y 

Tif^fa C4. 5] t^^- 4 

8- (f*t Kp-t7^wy-2-^;v) - 3-^^-/^- 1 -7*=^- 1 , 

5 3, 8 - MJ Tif^fP [4. 5] x^^-4-^-^s 

(IS, 3aS) -8- (2, 3, 3a, 4, 5, 6 -^ftKa-lH-7 
^1^-1-^) -1 -7*^-1, 3, 8-MJnf*fc°n C4. 5) 

! __ (i -i/^ p^-^^/kp<^-^-4- t°^<y v 5 ^/^) -2- 

i* ©<b^*£&wi-Mb^4&fc^-c orl-i sw^t =f ~* b *s * t*/ 

^fcf±T hfgttSrWtS^^?^ M£fi!-5-Lfc£ £ ORL- 

25 **WJZl*5V^ORL-lS*«:r^^ baH*«r*i"*^* (ORL-1 
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9»jRXI^ *£r££ik Jftttfflk a-f^^^U ^JH^J. £ 

<7)0. l~10 0li%tfc^ jg^t-tt l ~5 0Si%tfe5o 

15 0. l~5 000mg. »f t<lil~l OOOmgSrim^fettftlHl^it-C 

S=fc. .hJfcbfeORL- lS*frT^=^ hSr^i-Sf B&feit/ 

/tilt. fif^mm^ *s <t tf^#^6&*5 «t I*/**- tt»«**BKI»#o^R*i <fc t* 

(RS) _ 1 _ [ 1 - (rtf7f^-i — < /u) ^y yy-4-^/i-]-i, 
25 s-ztt kp - 2 H-^y-/^ 2 - ty 

( 1 ) 1 — i-y=f-sU%?^ 1 0 0 g (53 Omraol) SrS^nu^^i' ( 1 5 ml) 
fcltSttfUfc. tK^T^ Iftf^/H58g (1. 3 2mol) 1 NFiTOl 
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mm*m£^, mhtntmrnKi, 2-^»bx^ (500 

ml) fcfllfciBtfLfc. tK^T, SW = ^150g (1. 1 2mol) SrAP 

5 bfco rtt7f y- i - ty 8 o g t ttifc. 

1 H — N M R (CDC 1 3 ) 6 TMS :3.79(s, 2H) , 7.43(d. J=6. 8Hz, 1H), 
7.57(t, J=6.8Hz, 1H), 7.68(t, J=7. 5Hz, 1H), 7.79(d, J=6. 8Hz, 1H) , 
7. 93 (d, J=6. 8Hz, 1H) , 8. 06 (d, J=6. 8Hz, 1H) 
FAB-MS (M+H) + : 1 6 9 
10 (2) Ttt^^y-l-tVl. 68g (lOmmol) ftf h9t Ko^^^ 

(THF, 15 ml) ^fi¥b/c 0 4- ( 2 - >T V - 1 ^"/J ^ ^ 9 ~ 

/V) t°-<yv ? >'2. 17g (1 Ommol) *8&Tfi*A' h^VS*^ b 7 -f 

4g (12mmol) SriPfcT, ft^*S:Sfl"?2 Oi^WittfUfc. WWi 
Sr«*U #bttfcaS^THF/^^/-/l- (1 : 2) (15ml) 
15 fcJn*.**bfc„ 'y7/*#flS*!>#tby!?A (2. lmmol) 

ji^«rtlt-l 0ram#bfc o tK^H^T, ttrnW**? J b-*iBte 

20 JUb^^J 0 . 6 8 g SrHfeftiH £ LT#fc 0 

i H -NMR (CDC1 8 ) 6 TMS : 1.74-1. 82(m, 2H) , 2. 36-2. 60 (m, 4H) , 
2.81(ra, 1H), 3.01(ra, 1H), 3.42(d, J=5. 6Hz, 2H) , 4. 29-4. 36 (ra, 1H) , 
4.98(t, J=5.6Hz, 1H), 7.01(m, 3H), 7. 28-7. 31 (ra, 2H), 7. 43-7. 53 (m, 3H) , 
7. 60-7. 62 (m, 1H) , 7. 69 (m, 1H) , 9. 77(brs, 1H) 

25 FAB-MS (M+H) + : 3 7 0 

( R S) - 1 - [ 1 - (7tf7fv-l->f^) )V\ — 1 , 
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3 Kp - 5-7;Ptn-2H-^/-{ ^ tv— 2 — Jr^s 

4 _ (5-7^tP-2-^b-l-^^^V!J^) fcr^JJ^VSr/S 

1 H — NMR (CDC 1 3 ) 5 TMS : 1.72-1. 85(m, 2H), 2. 38-2. 56 (m, 4H) , 
5 2. 86 (m, 1H), 3. ll(m, 1H) , 3. 42 (d, J=5. 6Hz, 2H), 4. 30-4. 36 (m, 1H) , 
4.98(t, J=5.6Hz, 1H), 6. 68 (dd, J=13. 2, 7. 8Hz, 1H), 7. 28-7. 31 (m, 2H) , 
7. 46-7. 53 (m, 3H), 7. 60 (d, J=7. 8Hz, 1H), 7. 62 (m, 1H) , 7. 69 (ra, 1H), 
9. 66(brs, 1H) 

FAB-MS (M+H) + : 388 
10 MMM 3 

(RS) - 1 -[ 1 - (7Wfy-l->f/H t^u 4 ->f/V]- 1 . 

3-v^ KP-6-7;UtP-2H-^y^ ^ IV— 2 — 

15 1 H — NMR (CDC l a ) 5 TM s : 1. 72-1. 86 (ra, 2H), 2. 36-2. 54 (m, 4H) , 

2.88(m, 1H), 3.1 Km, 1H), 3. 42 (d, J=5. 6Hz, 2H), 4. 32-4. 38 (m, 1H), 

4. 96 (t, J=5. 6Hz, 1H), 6. 72 (dd, J=13. 2, 7. 8Hz, 1H) , 7. 33-7. 36 (m, 2H) , 

7. 46-7. 53 (ra, 3H) , 7. 60 (d, J=7. 8Hz, 1H), 7. 62 (ra, 1H) , 7. 69 (ra, 1H), 
9. 78(brs, 1H) 

20 FAB -MS (M+H) + : 388 

(RS) - 2-{ 3 -[ 1 - (Tir + ^T-V- 1 ->( M 

-2. 3-v^fe Kp-2-^-^y-^<yy^ i ^LndSfe^k 

(RS) - 1 - [ 1 - (7tt7ry-l-^/>) i?^-4— f ^]- 

25 1, 3-i?k KP-2H-^y> ? -f^/wl'-2-tyi. 5g (4mmol) 
$:^^W;VA7 5 K (DMF, 1 5 ml) bfc 0 Tk^^-t- h y !>A 

(2 0 0mg, 6 0%) «»«S:5 0t;-e3 0^Bli*#U„ 
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£PLfc^ ^n^r^Wt^-^-A^ (0. 7 5g. 4. 5raraol) ^tJP^lT^ 1 H#F^if 

5 £g b*Jgfl^*f l . 6 g £ lt#fc. 

1 H-NMR (CDC 1 3 ) S TMS :1.25(t, J=7. 1, 3H), 1.82(m, 2H), 2.42- 
2. 58 (m, 4H), 2.78(m, 1H), 3.03((m, 1H), 3.44(ra, 2H) , 4. 22 (q, J=7. 1Hz, 
2H), 4. 35 (m, 1H), 4. 61 (s, 2H), 5. 01 (m, 1H), 6. 87 (m, 1H), 7. 05 (m, 2H), 
7. 31 (m, 2H), 7. 45-7. 55 (m, 3H) , 7. 63 (m, 1H), 7. 71 (m, 1H) 
10 FAB-MS (M+H) + : 4 5 6 

mmm5 

(RS) -2-{3-n - (7tt7fy-l-^^) hVSU -S^-4->f 

(RS) - 2 - { 3 — [ 1 - (T-fe-T-^X^- 1 ->f A-) tr^<!J i^V- 4 — 

?VH. 6g^/^ (10ml) fc»«*U 2N-7K^b-^ h y !7^7K^ 
% (10ml) SrJPfcT, lfiT*3 0 #l?gjf # Lfc„ ^J&$e&7K^&£\ 1N- 

20 L-C^M^^J 1 . 3 g t b-C#fc 0 

'H-NMR (DMSO-d 6 ) 5 TMS : 1. 72-1. 83 (m, 2H), 2.63-3.12(m, 
5H), 3. 30 (m, 1H) , 3. 50-3. 70 (m, 2H) , 4. 49 (m, 1H) , 4. 58 (s, 2H), 5. 36 (m, 
1H), 7. 02-7. 13 (m, 2H) , 7. 14 (d, J=6. 8Hz, 1H) , 7. 40 (d, J=6. 8Hz, 1H) , 
7.52-7. 65 (m, 3H) , 7. 72 (d, J=8. 3Hz, 1H) , 7. 84 (d, J=8. 3Hz, 1H) , 8. 31 (m, 

25 1H), 11.55(brs, 1H) 

FAB-MS (M+H) + : 4 2 8 
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(RS) - j _r i - (r-fe-t-^y^- i -^f/v) ^u^-4-^f;i/]-3 

(1) (RS) - 2 -{ 3 -[ i - (rtt7fy-i-^v) 

- 2, 3-i?tKo-2 -Or*V 1 -'f /Wife 

^0. 8 5g (2ramol) ^DMF (10ml) fcigflFUfc, 

(I 3 1^ f ^ v^*;Vt*=/H: 0 ^ 7 ^ ^) 0. 37g (2mmol) , WSC-H 
CI (water soluble carbodiimide &&) 0. 46 g (2. 4raraol) N HOB 

t (t KPv'^yy M)7/-/>) 0. 37g (2. 4mraol) fc'iO'M)^ 
W ^0. 5 3ml (3. Smmol) Sr^JPx.T, *SlH& &ML"C 1 0 B#Rgjf# 

fe@^0. 8 g £#fc„ 

(2) ±iE<Z>J££@#0. 8g^4N-Ii/^t^ (10ml) U 

fc 0 ^#£>ttfc^^^iib-C^M'fb-^#>0. 5 gSr^^^ bT#fc 0 
1 H — NM R (DMSO-d 6 ) 5 TMS : 1.76-1.88(m, 2H) , 3.11-3.82(m, 
15H), 3.96(m, 1H) , 4.7l(m, 1H) , 4.83(s, 2H) , 5.63(m, 1H), 7.02-7. 12(m, 
3H), 7.46(d, J=6.8Hz, 1H) , 7.58(t, J=8. 0Hz, 1H), 7. 67 (t, J=7. 8Hz, 1H), 
7. 76-7. 84 (m, 2H), 7.92(m, 1H) , 8.25(d, J=7. 8Hz, 1H) , 9.42(brs, 2H) , 
12. 20(brs, 1H) 

FAB-MS (M+H) + : 4 9 6 

(RS ) _ x _ r i - (7tt7yy- 1 =^L/W v^ -4-^/H- 3 
- [ 2 - u-^/t^^^v^- i — Ukl 3- 
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(RS ) _ 2 -{3-[l- (7tt7fy-i-^^) 

85 g (2mmol) IDMF (10ml) ^Mlbfc l-^^^7^yO. 
2 g ( 2 mmol) N W S C • H C 1 0. 46g (2. 4 mmol) s H O B t 0 . 
5 3 7 g (2. 4mmol) *3 J; t>* h V 5 is 0 . 5 3 ml (3. 8mmol) StAB 

10 7 3 g&3t&@&£ LT^fc 

1 H — NM R (DMSO-d 6 ) 6 TM s : 1.76-1. 89 (m, 2H), 2. 77-3. 74 (m, 
16H), 3.96(ra, 1H), 4. 16 (m, 1H), 4.3l(m, 1H) , 4. 71 (m, 1H), 4.76(d, 

J=17. 3Hz, 1H), 4.92(d, J=17. 3Hz, 1H) , 5. 63 (ra, 1H) , 7. 02-7. 09 (m, 3H), 

7. 45-7. 55 (m, 1H) , 7. 56-7. 65 (m, 1H) , 7. 67-7. 69 (m, 1H) , 7. 76-7. 82 (ra, 

15 2H), 7. 91-7. 94 (m, 1H) , 8. 25 (m, 1H) , 11.32(brs, 1H) , 12.23(brs, 1H) 
FAB-MS (M+H) + : 5 1 O 

mmms 

(RS ^ - ! -r i - (rwyy-i-^f^ — f/H-3 

20 -spy 4 5. tfV—jv- 2 -Jr^i&MM. 

1 H — NMR (DMSO-d 6 ) 5 TM s = 1. 78-1. 89 (m, 2H), 2.83(m, 1H), 
3.05(m, 2H), 3. 31-3. 76 (m, 12H), 3. 95 (ra, 1H) , 4.69(m, 1H) , 4. 76 (s, 2H) , 
5.63(ra, 1H), 7. 02-7. 08 (m, 3H) , 7. 45-7. 47 (ra, 1H) , 7. 56-7. 60 (m, 1H) , 
25 7. 66-7. 78 (m, 3H) , 7. 92-7. 94 (ra, 1H) , 8. 18 (m, 1H) , 11.85(brs, 1H) 
FAB-MS (M+H) + : 497 
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(rs) - i -[ i - (Twyv-i-^f^ ^±1 w - a-j aA- i , 

KP-2H ^Q/A. 

(1) 7tt7fy-l-ty34g (2 0 0mraol) & * & J ~~ As (3 0 0 
ml) l^jlLfc, 7K7^T^-C. **ft#!J'*tfP{'A8g (2 0 0raraol) & 

jftlligUfco 1 - 7tt7r;^3 3 g SrH&^ilfi £ LT#fc 0 

(2) (3 0 0ml) ^roi-rtt^fy-^S 3 g (19 0mmol) 
J5j;t;i?7*^*^*P ^7 5? K6 3 g (2 3 0mmol) <£>?£*P ( 0 *C) bfc 

10 WWLK> DBU (S?T1f tfv-^ * V^?-**) 35 g (2 3 0mmol) ^^Dx.T, 

U fc*'^**' WtLfc. ft^4b«rTHF/* 
(10 : 1) m-a^$£ (3 3 0ml) t#*Ut> b !>7s=^7-fy5 3 

15 -«Hfc (2 0 0ml) 3rJn*.x ft«3i^W»»SrttWB**bfc. 7Ktt«r£SBfe 

( 3 ) 7-fet7ry-l--f^-7^2 0 g (118 mmol) J '—A' 
20 (2 0 0ml) fcfgflFUfc. 7K (10 0ml) Lfc^# y !7 A 1 . 7g 

(1 2 mmol) *5£T>*3 £fc 1 ~^fV- 1 - * ^SU- 4 - y t°^< V i? - V 
A3 8g*Mt, lBfPM^ig^bfCo &J«&*K&#\ 

25 /U) Tit^U 1- (7tt7fy-l-'f/l') -tvyi;y-4-ty2 3g 

(4) THF (10 0ml) tf»0>l- (T* ^ 7 7=" V- 1 - /V) -t°^Pi>V 

25 



WO 03/082333 




:T/JP03/03925 



-4-^12g (48mmol) *3 «fc Xfi 1 , 2 - 7 * ~ Wi?T ^ V 1 0 . 8g 
(lOOmmol) <D#iP ( 0 ^C) LfcMSKU 1^ y Ti- b 3^7K*Hb* 
l)^A34g, $g|12 ml %*Px.T, Ifit 1 7 R^m^Sr Lfc„ 

«7A^P7^77^ a n -fojVb./ * $ J -eftSSJU N- 

(5) n-[i- (7tt7fy-i-^^) t°^yv ? ^-4 — r^]-^^ 

10 ^-1, (3ramol) ^THF (3 0nl) »»U b U 

T>yi. 4ml (lOmmol) £1, 1' t*^-^>f 5 ^/-A'O. 

63g (3. 5mmol) ^rAP^-C, »^*&*»^ 3 B#IW«#bfc. Rlfe*«r* 

7 g SrJ^efeH^i: bT#fc 0 

1 H — NMR (CDC 1 3 ) 6 TMS :1.85(m, 2H), 2.42-2.55(m, 3H), 2.63(m, 
1H), 2.82(m, 1H), 3.04(m, 1H) , 3. 44(d, J=5. 6Hz, 2H), 4. 98 (t, J=5. 6Hz, 
1H), 5. 19 (m, 1H), 7. 15-7. 24 (m, 3H) , 7.29(m, 1H) , 7.45(m, 1H) , 7.50- 
20 7.63(ra, 4H), 7. 68 (m, 1H) , 9. 62(brs, 1H) 
FAB-MS (M+H) + : 3 8 6 

nmm 1 o 

(ns) -l-n- (7Wfy-i — U£ ^±Jj 'W - 4 -Atv\- l , 

25 (RS) - 1 -[ 1 - (T*-?-7^^-l->r/^) ^5 v?^-4--f/^]- 

1, 3-i?tKP-2H-^y^^/^-2-ftyig (2. 6 
mmol) &DMF (1 5ml) m&#Ufc 0 MJ *A (1 2 Omg, 6 
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0%) srjn*., mmm*5 o°cx*3 o^mmw^tc mm^m^tc^ 3 tit 
*?-;uo. 4 g (2. 8mmoi) &mz.x, immmw&tiu-tfro &i&m**\z 

1 H — NMR (CDC 1 3 ) 5 TMS :1.83(m, 2H), 2.38(m, 1H) , 2.51-2.64(ra, 
3H), 2.78(s, 3H), 2.83(m, 1H) , 3.05(m, 1H), 3.45(d, J=5. 6Hz, 2H) , 
4. 15(m, 1H), 5.01(t, J=5. 6Hz, 1H) , 7.15-7.21(m, 2H) , 7.31(m, 1H), 
10 7. 47 (m, 1H), 7. 54-7. 73 (in, 6H) 
FAB -MS (M+H) + : 4 0 0 

mmm 1 1 

(R) _ ! - r i - (r-fe^-^^^- i -4aa t^u aa- i , 

15 (1) (R) -2-/f^-CBS-mf#oy^5 0ml ( 1 mol h 

(D&m (-3 Or) Lfc^$^> #7^ • THF#|ft2 5 Om 1 
(lmol THF»«) &*0*U 4 5dMH#^. T«fe^7^ >— 1 4 
Og (2 4 0ramol) * * 1/ (5 0 0ml) KWM UfctSHSSrifcT U 

(-3 0°C) Lfc^*2B#r B m#bfc„ *0>8K tK^T^^^/-/V (8 0 
20 ml) HN-M (10 0ml) t*tU^f*7K> 

(S) - 1 -T-t-l-yT/ — ^3 5 g &i!fcjSt£,j|$i& 4: UX#fc 0 
1 H — NMR (CDC l a ) * tms : 1. 96 (brs, 1H) , 3.24(d, J=17. 5Hz, 1H), 
3.80(dd, J=17.5, 7.5Hz, 1H), 5.73(m, 1H) , 7. 30 (d, J=6. 8Hz, 1H), 
25 7. 48 (t, J=6.8Hz, 1H) , 7.53-7. 56 (m, 2H) , 7.64(d, J=7. 5Hz, 1H) , 7. 75 (m, 
1H) 

FAB -MS (M+H) + : 1 7 1 
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[a] D zo =1. 9 3 

(2) h/^V (3 0 0ml) *<D (S) - 1 - T tt77 7 3 5 g (20 
Oramol) feitJ5^7*^/^^*y/l'T^K6 6 g (2 4 0mmol) <£>^*P 
(0°C) Ufc^^l-s DBU36g (2 4 0mraol) ~%:1NZ-X, ^M"C 6 H#Ff9}f 

**-^*V*A-Ctt*», iitt D ft4**«:THF/* (10:1) 
|| (220ml) \Z.mm\sX, b !) 7*^*^7^ ^4 0 g *»tT, 6 B# 
Mtcft*!*. *KSr«*UT, MaN-M (2 0 0m 
1) SrJn*., ftKif/^S«**WK5* tfc. 9 V^STAs* 

10 y W=tz:bfc&. ^B*Mtfimit. ttW^^TKs ^fP^TKT^^b, ME 
iv^>7!)A-C^iis *HSbfc. #bttfc^tt^l-^/^^/-^^ 
An?U (R) -7tt7f V- 1 - ^^-T 5 y ■ ti!2 5 g ^tMii: b 

1 H — NMR (DMSO-d 6 ) 6 TMS : 3.32(d, J=17. 3Hz, 1H), 3.82(dd, 
15 J=17.3, 8.1Hz, 1H), 5.20(m, 1H), 7.40(d, J=6. 8Hz, 1H), 7.48(t, 

J=6.8Hz, 1H), 7. 55-7. 62 (m, 2H) , 7. 73 (d, J=8. 1Hz, 1H) , 7.85(d, J=7. 8Hz, 

1H), 8. 9(brs, 3H) 

FAB -MS (M+H) + : 17 0 
(3) (R) -7tt7fy- 1 -JtV-TK is ■ 5 g &7R (200 

20 ml) Ki$tf?U V tr^tTA'* V tt^bfcmx ^nn*;^tiWLfc„ 

(r) -7tt7fy-l-'f^-7^2 1 g (124mmol) £r^^7 
-/l^ (2 0 0ml) \Zf%M\^fro Tjc (100ml) bfc&Sfe* !J !7 A 2 . 5 

g (ISramol) *3 i 3 7ft 1 " ^~ l-^f^-4-t^yt"<5^^ 
25 7A4 0g»T, 2H#»^3l^bfc 0 Rj&»*r*fcai£, 

28 



WO 03/082333 ^ ^^T/JP03/03925 



t |tit, (R) -1- (Ttt7fy-l-f^) 

(4) THF (100ml) (R) -1- (7tt7f V- 1 -- f A-) - t° 
^yi?y-4-tyi2. 6g (5 0mmol) ft 1 , 2 -7 5 V 

5 10. 8 g (lOOmmol) <D#£P (0°C) hP7tb^*ift 

^^itby^sog, bebu 2mi *:fln*.-t\ ^m*c2 4«FiajSti^Srb/ti. 

10 U (R) -N-[l- (Ttt^yy-l-^fA') tr^Pi?^-4->T^]- 

(5) (r) -n-[i- (rtt7fy-i--f^) t^yv^-4 — r^] 

-^O-if^-l, 2-v?7^9g (2 6mmol) ^THF (10 0ml) U 

a^m^n,*?* 5: ^y— /i^5 g (3 ommoi) tttox-x. ja^«f«r*»"e2«?BB 

U *S<b-^«»8. 8 g bT#fc 0 

1 H — N M R (CDC 1 3 ) 5 TMS : 1.74-1. 82 (m, 2H), 2. 36-2. 60 (m, 4H) , 
20 2.8l(m, 1H), 3. 01 (m, 1H) , 3.42(d, J=5. 6Hz, 2H) , 4. 29-4. 36 (m, 1H), 
4.98(t, J=5.6Hz, 1H), 7.01(m, 3H), 7. 28-7. 31 (m, 2H) , 7. 43-7. 53 (m, 3H) , 
7.60-7. 62 (m, 1H) , 7. 69 (m, 1H) , 9. 56(brs, 1H) 
FAB-MS (M+H) + : 370 
[a) D 20 = 5 2. 5° 

25 mmm 1 2 

(s) — 1 - [ 1 - (7tt7yy- 1 Z-dJkl u v'^- 4 -^/i^l - 1 , 

3 -^t Kp-2 H-^^y^ 5 2 
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&/bv\ mMM 1 1 \z.mv,xmm4k&%!i& b-c#fc„ 

'H-NMR (CDC 1 3 ) 6 TMS : 1.74-1. 82(m, 2H), 2. 36-2. 60 (m, 4H) , 
2.8l(m, 1H), 3.01(m, 1H) , 3.42(d, J=5. 6Hz, 2H), 4. 29-4. 36 (m, 1H) , 
5 4.98(t, J=5.6Hz, 1H) , 7.01(m, 3H), 7. 28-7. 31 (m, 2H) , 7. 43-7. 53 (m, 3H) , 
7. 60-7. 62 (m, 1H) , 7.69(m, 1H), 9.67(brs, 1H) 
FAB-MS (M+H) + : 370 
[a] D 20 =- 5 2. 6° 

mmm 1 3 

10 (r) -3-r-fe^/w-i-ri- (7tt7yy-i->f^) b^yv^ -4 

-J j\A- 1. 3-^fc Kp-2H-^/^ S^-/ l/-2-^ 

(R ) _!_[!_ (7tt7fy-i--f^) t°^<y ^^-4--r/H- 1 , 

3 Kn - 2 H — *<^V4 K P-Z — JV— 2 — 6 . 2g (16. 8 

mraol) ^DMF (6 Oral) l«tfc„ zkSfcfc"*- h P * (0. 9 g, 6 0%) 

1. 5g (19mmol) ^ADx.T, 3 H#|B«#*r«rtfc. RJtSttSr*^^, @^ 

20 ^atifc. 

1 H — NM R (CDC 1 3 ) 8 TMS : 1.68-1. 81 (m. 2H), 2.40-2.56(m, 4H) , 
2.74(s, 3H), 2. 78 (m, 1H) , 3. 02 (m, 1H) , 3.42(m, 2H) , 4.30(m, 1H), 
4.98(m, 1H), 7. 11-7. 31 (m, 4H), 7. 45-7. 71 (m, 5H), 8. 24 (m, 1H) 
FAB -MS (M+H) + : 412 

25 Cos] D 20 = 4 0. 1° 

mmm 1 4 
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LT#fc„ 

1 H — N M R (CDC1 3 ) 5 TMS : 1.71-1. 85(m, 2H) , 2. 40-2. 58 (m, 4H) , 
5 2.85(s, 3H), 2.75(m, 1H) , 3. 02 (m, 1H) , 3.45(m, 2H) , 4. 28 (m, 1H) , 
5.0l(m, 1H), 7. 1-7. 31 (m, 4H) , 7. 46-7. 68 (m, 5H) , 8. 28 (in, 1H) 
FAB-MS (M+H) + : 4 4 8 
[a] /=4 3. 8° 

mmm 1 5 

10 (r) -2-{3-ri- (T-fe^y^-i-^f^) 

(r) - 1 - [ 1 - (Tir^v 1 ^- 1 — f ^) tr-^y ^^-4-^/^3-1. 

3->;tFn-2H — ^ yk- 2 -^"^2. 3g (6mmol) £:D 

MF (2 0ml) K:^fi?Lfc 0 7R*^^by^^ (3 0 0mg. 6 0%) £;&n*U 
15 |»5 0tt3 0^1t#bfc o i£iU^£PLfc^ ^xz^mm^su (1. 
17g, 7mmol) fc^X-T^ 2^^it#^^^fc 0 S^Sr7K^^^> 

20 £ LTlfc. 

i H -NMR (CDC 1 3 ) 5 TMS :1.26(t, J=7. 1, 3H) , 1.82(m, 2H), 2.40- 
2.56(m, 4H), 2. 78 (m, 1H), 3.0l((ra, 1H), 3.44(ra, 2H) , 4. 21 (q, J=7. 1Hz, 

2H), 4.35(m, 1H), 4.61(s, 2H) , 4. 99 (m, 1H) , 6. 87 (m, 1H) , 7. 07 (m, 2H), 

7.3l(m, 2H), 7. 45-7. 55 (m, 3H) , 7. 63 (m, 1H) , 7. 71 (m, 1H) 
25 FAB-MS (M+H) + : 4 5 6 
[a] D 20 =4O. 2° 

nnm 1 6 
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( r ) - 2 -{3 -r 1 - (7tt7fy-l->f^ 
2. 3 KP- 2 -a- fry — g PV—A'- 1 - ^/MMElfe 

(R) -2-{3-[i- (rwfy-i-'f^) tr^y v^-4-^/kI 
- 2, 3 -v?t KP-2-t^y-^yy-f 5: ^y— /v- i - 4 mwwl^ ^ 

5 2. 6g (5. 8mraol) / -A- (10ml) |C*#U 2N-*RfttF 

jl ^i.^Utt (10ml) Sran;tT> ^iBLt?2i*K«^Ufe„ RtfSJft*: 

10 1 H — NM R (DMSO-d 6 ) 5 TMS : 1.71-1. 83 (m, 2H), 2.63-3. 10 (m, 

5H), 3. 30 (m, 1H) , 3. 58-3. 70 (m, 2H) , 4. 49 (m, 1H), 4. 58 (s, 2H) , 5. 36 (m, 
1H), 7.02-7. 13 (m, 2H) , 7. 14 (d, J=6. 8Hz, 1H) , 7. 40 (d, J=6. 8Hz, 1H) , 

7. 52-7. 65 (m, 3H) , 7. 72 (d, J=8. 3Hz, 1H), 7.84(d, J=8. 3Hz, 1H), 8. 31 (m, 
1H), 12.08(brs, 1H) 

15 FAB-MS (M+H) + : 4 2 8 
Co] D 20 = 4 2. 5° 

mmm 1 7 

(R ) - 1 -r 1 - (rtt7yy-i->f^ W - ±-4AA - 3 - 

(2-^-fry-2-b: 0 ^^v ? ^- l^zAJk^±M ~ 1 ■ 3-^tKP-2H- 

20 ^^y^r ^ #y—;v- 2-ty2tia 

(1) (R ) - 2 - { 3 - [ 1 - (r-fe^-y^^- 1 -^^) tf-<y^>--4- 
-f/H-2, 3-^t *^y— ^- 1— </WBHfc 

1. 28 g (3mmol) ^DMF (15ml) KL^L7c 0 

5 6 g (3mmol) , WSC-HC1 0. 7g (3. 6mmol) N HOB t 0. 
25 5 5 g (2. 4mmol) *3 <fc T* h V ^f-JVT % V 0 . 8 ml (5. 7mmol) £Jn*. 
T> jft**SrM"Cl OB*IWJfJ*Lfc. &J»£tM'&£\ ^ixf;K«*WL 
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(2) -hSa-fb-^1fe«r 4 N — iftBft/^^-^-^V (10ml) fc«#U ifit2l* 

5 fc&A&ffiffl Ltilft^^ 0 . 8 g £H£J£iH ^ LT#fc 0 

1 H — NMR (DMSO-d 6 ) 6 TM s : 1.76-1. 88 (m, 2H), 3. 11-3. 82 (m, 
15H), 3.96(m, 1H), 4.7l(m, 1H) , 4.83(s, 2H) , 5. 63 (m, 1H) , 7.02-7. 12 (m, 
3H), 7.46(d, J=6.8Hz, 1H) , 7.58(t, J=8. 0Hz, 1H), 7. 67 (t, J=7. 8Hz, 1H), 
7. 76-7. 84 (m, 2H), 7. 92 (m, 1H) , 8.25(d, J=7. 8Hz, 1H), 9.58(brs, 2H), 

10 12. 28(brs, 1H) 

FAB -MS (M+H) + : 4 9 6 
Co] D 20 = 4 8. 5° 

mmm 1 8 

(R) - 2 -{3-[i- (7tt7ry- i tr-^ U^-4-^7V] 

- 2, 5 ^y_^_- i ->f/i/}S» 1 g 

(2. 3mmol) &DMF (10ml) ^W^MlO. 17 

20 g (2. 5mmol) .WSC-HC1 0. 53g (2. 7mmol) , HOB t 0. 
43 g (2. 8mraol) *3 «t TJ< b V % V 0 . 7 ml ( 5 mmol) ^*nx.T. 

ftfr*»ttm-T*l 5«PM*#bfc. RJ«tt«:*^ftff, ^f^WJLfc. 

25 /* $ / Tit^U &M1k&m 0 . 7 g frttft&l&A ^ LT#fc 0 

1 H — NM R (DMSO-d 6 ) 6 TMS : 1. 59-1. 70 (m, 2H) , 2.28-2.49(ra, 
4H), 2.58(s, 3H), 2. 95 (m, 1H), 3. 35-3. 43 (m, 3H), 4. 16 (m, 1H), 4.40(s, 
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2H), 4.96(m, 1H), 7.02(m, 3H) , 7. 28-7. 33 (ra, 1H) , 7. 45-7. 57 (m, 3H), 
7.65(d, J=8.3Hz, 1H), 7.72(d, J=7. 8Hz, 1H) , 8. 08 (m, 1H) 
FAB-MS (M+H) + : 4 4 1 
[a] D 20 = 4 3. 2° 

5 mmm 1 9 

- 2 - { 3 - [ 1 - (TWfy-l-^/^) fcT^U S?^-4-*f 
2 3-^hKP-2-t^y t^^^-l -^/M-N. N-v? 

10 LT#fc 0 

lje-^-NMR (CDC 1 3 ) S TMS : 1.84(m, 2H), 2. 40-2. 55 (m, 4H) , 
2.78(m, 1H), 2.96(s, 3H) , 3. 01 (m, 1H), 3. 12 (s, 3H), 3. 45 (m, 2H) , 
4.35(m, 1H), 4.66(s, 2H) , 5. 00 (m, 1H) , 6. 99-7. 07 (tn, 3H) , 7. 30 (m, 2H) , 
7. 45-7. 70 (m, 5H) 
15 FAB-MS (M+H) + : 4 5 5 
[a] D 20 = 3 9. 7° 

m&m 2 0 

(R) _ 2 -{3-[l- (7-fet7fy-l-^/l/) v^-4-^/H- 

20 (R) _ 2 -{3-[l- (Tir + ^T^- 1 -4tV) If^y W- 4-4 AS] 

_ 2 , 3 -$>t Kn - 5: ^^/— /U- 1 - >T SfcBfc 4 0 0 

mg (0. 9mmol) & P P 7< * ^ (10ml) tejgflPLfc. 7K^Ts 
*^0. 2ml (2. 7mmol) ^Bi, tUT 2 tifmffiW Lfco «SrI*U 

25 #f ft LfcJgiftSrttifi U ^Ste^** O . 2 2 g Sr^JtfefeS t UT#fc a 

1 H — NMR (DMSO-d 6 ) 5 TMS : 1. 62-1. 70 (m, 2H), 2. 31-2. 51 (m, 
4H), 2.61(m, 1H), 2.97(m, 1H) , 3. 38 (m, 2H) , 4. 18 (m, 1H) , 4.39(s, 2H) , 
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10 



4. 97 (in, 1H), 7. 00-7. 05 (m, 3H) , 7. 22-7. 33 (m, 3H), 7. 45-7. 73 (m, 6H) 
FAB-MS (M+H) + : 4 2 7 
(a) D 20 = 4 5° 

1 : ism 

fLDf 5 0. 0 m g 

I<^p3 i/fv^y 20 - 0 m s 

7jf JJ If^^t'n y K^K 3 0 5. Omg 



^ /U? 5 • 0 m g 

^r7 y ^H-^^y-fr^ . 0 • 3 m g 

12 0. Omg 

#y tf=;Hfn y FVK3 0 ^j^^rfflV^T^-n* b> 2 0 ^ $> V» <Dm&M b"C^ 
15 *fcbfc D 5 0°CT*2^^^bfc^, 2 4^r^«iU *5 £ tf* 

f7!Jyi-7^^!)A^t, jff^mmtf^tr^T. 1 m 1 2 0 m g <D 

10 - 0mg 

20 7 0 • 0 m g 

f^naj/fy/y 35 - omg 

^ 2 . 7 m g 

^fr y - 0 • 3 m g 

25 120. Omg 

p y KVK3 oHW^fflV^M-^U 2 07« y ^^©ISSrjSb-CJg 
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fTP^V^^^A^U l!*^t;V (4f) ^^b, 120mg<D 

&Wt{b&&k LTTlB4@©te^%/Bv^c 0 

fc£**A : (RS) -8- -1-7^-1, 3, 

10 8— hyTif^ft 3 C4. 5] (Bioorganic & Medicinal 

Chemistry Letters, 1999, 9, 2343 !B«©#$£fc £ 9 > ^Ufc. ) 
ftS^ftB : (R) - 1 -CI ~ (Tir^-^^^-l-^^) tT^y^^-4->f 

15 fc-frfcC : (R) -2-{3-[l- iTf*-??*- 1-4 

D : N- (4-75;-2-^W/!)V-6 — f -2- (4-^ 
^/W^/^V^/P) -<yX7 5KMt (JTC-801, J. Med. Chem. 
20 2000, 43, 4667 |B^©^"fel- i 9 > bfc„ ) 

1 : O R L - 1 S&fM^W* 

75/ h^lM^iiumWp^v^, C 3 h] -y*/t^fyo 

25 5 0 juL, ^W9 0 0^L, MP^^K C 3 H] -;Vt^5 0 
LSrNftMn^T, 2 5fe2 0^JS$*fc„ 9*7 -f A'* — 

Whatman GF/B £:IBV^-C, * — -C«ft§|*ifl Ufc Q 7 -f /V^ — SttK^ 
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Lfc50mmol/L Tri s /£tfc««?TC 3 Eft* LfclSL Mfe'UT^K 
Att, WLW^yy^ Is— S's V*^rMC S-II(Amersham %fc) 2mL§r^Bx. N 
«CJ»«l**ttfrW^V— Va (LSC-5 10 0, Aloka *±) t? 

fc Q ^IS*^ (%) 33J:t«MFfelfc (Kit) I^To'tiSl^^titHL 

(%) ={1 -(B-N)/(T-N)} X 1 O 0 
N : *«fS«J^I, T : B^A, B : K^OT^TW^* 

ffl.*j£«C (Kit) = I C 50 /(l + L/Kd) 

IC 50 :5O%Pl§i^ L:*«y3{f^K«*, K d :*« U K©#«J£# 

Hi^ti5l^ «*te^4&A, B. c, Dtt*£##ttfc C 3 H] -/v' 

t^fy<Z)^i#U ^©IC 50 «ttWtl8 4. 2 N 72. 8. 4. 4. 

5 0 0 nmol/L "CfeofCo KitttW^ 10. 0, 8. 4. 0. 5 

1 N 6 0. 6 nmol/L ■efeofCo 

fPtt & Wi~ 5 w £ a* 91 2>> K: & o fc„ 

3 y yiticisc amp jt#»c*t-r*«i«^*»*fcoR l- i&®ftT* 

^ l^* — y ^y/l^ (Krebs-Ringer) ilOO/i LSt^AB Lfc„ 
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mm<Dfflkto9tf®fc5 0 n L^JPU 3 7 0 CT*5#F£7 P W ^^^^ ^ 
^C7^3^»5 0^L /itnol/L) »LT3 7tt 

^cAMPr^t^lfy^i: bfc„ cAMPryt^fflt^WcAM 
5 P & c AM Pryt^l^^ bB I OTRAK (Amershara Pharmacia 
Biotech) SfJ3V^-C$]3£LfCo 

|l|2^-rJ;5^^fb^A > B. CliIS^('cAMPS4^«'Jb 
10 t5^^y>l^iofc„ -2f, W^DIiORL-lf»tUi 

^ 3 : S«f*#T-e©0-R L - 1 S^^T Mc J: S*H 'J X-M£f« 

ft 

15 (Jfe**ft*sJ;tJ«aiJ£) 

HftjCttabb^C***^*^***™^*** (TA10TA-F20) ©Jftlffirt 

r £Sr?fcIBLfc^ 3l$ra«0>«*<0l$#J (CTO, CT3, CT6, CT9, 
CT12, CT15, CT18, CT21, CT: circadian time^ 1£Bf ^fef^T 
25 m±l-^^^CT12iU 1 B*CT0-CT24t«t. ) 
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ft*«**i-. tfMMfc^fcA. B N C©V^t)ORL-l^MCT6*fc 

p-<fc 0 ^fb^A^fc^B{*^M3T^t>^B^^^H«^^m^$nfcC 
10 T 6 ©8^JcJlgErt#-5-L7t„ 

Wlfls*«f Aia £T*b \z.z «ffc»WJifc*H-* o rl-i S*#rv# 
b«Wb-fr*DO#ffl©tftWlt*4rH4K:*-t-. #E»ffrg-4*JA. B©V^©0 

15 ifls**DO»»4lcJ:ottt«*nfc. L-fc^oT, tMMb#*A*5.tt*Bfc: 
i5WI(iORL-lS^^t5H^fc5i:#i^fc. 

it&mn y&$kx* mute mi&w& s *Lfc a» o ^ r £ o r l - 1 s^#r ^ 

20 (H»^33«t^a!lS) 

7 5/ h£r 1 ZtifWiomifey-'t ? (WMf&M : 1 5 0 lux) -ClOBMEU: 

25 LfcjStMP#U i"^*3*>> Z T 6 (ZT: zeitgeber time, mM<VffltetifM&Z 
TO a, 1 B&ZTO-ZT 2 4t^t)t»MCS:^U SfPMWfciR. 
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5 mm^mxim^wmv-j t^nmm-rzv^ i m^^^h 
bfc©te*tu ^m^mc^mxmm-^^ ^^mm^ms smxm^w 

K ^ M £ ft fc B$ ^ IS rt <£> * f* A- *5 v n T ^ 14 £r ^ b fc „ 

±nxaimj: 5 , or l- 1 s***r t> 

*w«r±s 0*tiai§tifc#i2 002-9339 stirSii: b-c*5tu 
(7) ^ & r±* h m # * ^ x ®& £ tt 6 h (o x fe 5 D 
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6 . ley xj*mv%m.mmmw&&mi&mx*tbz>m*m3 \zmm<o^m&£v 

i * 2 Kmm<D^m& x t>v £ ^ i^mm 0 

8 . mmmytmm^m^^m^m i *fc« 2 ^m^^xx^x^t^^M. 

9. ORL-l^T^^h^s ORL - l$tftl:*f Ut I C M «[1 0 0 
Onmol/L £*T<P£lfn14£:3if U ^10 0 Onmol/L KT©iSt% c AMPi 
*^IJ^J:5 cAMP_h#&5 0 %U±mM-fZ>fc& ! ®>Xh5m^ 1 2 K 



1 o . ( I ) 




(1) TKif. 
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(2) &MTJV*;V^ 

(3) <S»T^=^K 

(4) -C (O) -«7^^r/K 

(5) -C (O) 0-\%MCT )V*r;V^ 

5 (6) -C (O) -z7*=./u (7^^yv£{*IS^r/^=3r/^^ /M^yv, filiT^ 
=t^^, ^•v*fc{i-<^v ; /^^-^^■eBm$^-cv^xt> J^) . 

(7) -fft^T/^^r/^-^/^^^V/K 

(8) j&mT/^^-C (O) -:7^-^ (^^/l^te^TA-^K 
10 v0 . 

O) ismr^vdr/u-c (o) o-{g^r^=^/K 

(10) i&mT;isfr~^-C (O) O-flSSfcT/l^/K 

(11) l&takT )V5r;V-0-\&C7 JV^rJV^ 

(12) fSar/^^/k-C (O) NR 3 R\ 
15 (13) -S (O) 2 -ffiiSfc7VV=¥/K 

(14) -s (O) 2 -y=.~jv (7x^;vS»ii7;^/K ^p^^ i&MT/u 

(15) MfcT/l^A— S -\%MlT 

(16) wtw^^-s (o) -MfcT/w^/K 

20 (17) «T/W^r^-S (O) 2 -{S^T/l^/K 

(18) »T/^^r/^-S (O) 2 NR 3 R\ 

(19) 7^=-^ (7x^/Htt®i//^/K ^o^^ jS»7/V3*^ 7x 

(20) -O-vvU- An^y, MfcTA-^^ 7* 
25 / ^^^fc(±^<>'v ? /^^v'"C*fflm$ttTV^Tfc «tV^) Sr*i~o 
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£fcf*R 3 £R 4 ttMttHgtSli^t it>^^^i 
5 XfiO^fcfiSSr^i-o ) 

11. R 2 ^7Km-efe9s ^ox^o-efo5tS*^i o ^faite^-a* 

12. R^-C (O) -MfcT^3vK f&$fcT/^/l'-C (O) N R 3 R 4 (R 
10 3 £fc&R 4 <D-3f&fcm) ~£K.fel&MT^*^-C (O) N R 3 R 4 (R 3 £R 4 

1 3. 

15 (RS) - 1 -[ 1 - (T-fe^"7^^-l->r^) i?^-4->f/H-l. 
3 _^ t Ka-2H-'<yy-f 5 /V- 2 

(R) 1 -W/W) tf^y 4 1 , 

3-^ Kn-2H-^y^ ^-2 -ty, 

(s) _ i -[ i - <cr^^y=r^- i --fAO tr^<9i?^-4 — r/Ki-i, 
(R ) _ 3 _ r ^^-^_ i -[i - (T-fe-T-^x^- i -4j\>) 

(R) _ 2 -{3 -[ i - (r^-ry^^-i-^f^) — f/H- 
2> 3--^fc kp- 2-^-^y-^^y^r A'- 1 -^/W-N-;*^-^ 

25 Ti?*^ Ks SS-fct* 

(R) - 1 -[ 1 - (T^i-yr^- 1-4^) t^JJ ^V-4->r^]- 3 - 

(2-^-^y- 2- tr^s?^- 1 -^ta^^a-) - 1 . 3-^kb-2h- 
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10 



15 



at sift*®! o fcmw.ftik&tifoo 

14. orl-i^t^h^ (i) 




(I) 

16. ORL-l$*#7^f^ ORL-lt»tUIC M flO 
OOnmol/L 6llTO*Sl14«r*U *>ol 0 O Onaol/L aT©i«T»> cAMP 

1 7. ORL-lt»^ — (I) 

(I) 

20 
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19. ORL- l%:mW-T=t~X hffi, ORL-lgf*i:^lTIC H I10 
0 Onmol/L J[^T<£llfBl4£W U 3>o 1 0 0 Onmol/L &,T<DmmX\ c AMP 

20. ORL-l^r^h^ 




(I) 
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